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Summ ry

This Is an interim report review ing the implementat ion and

acceptance testing of’ several refinements to the Communications

and Control Processor’ (CC?) arid a series of training programs on

the CC? operation and software.

The CC? was placed in operat~~ n in February , 1976 , and
d ur i n g  t h i s  contract ~ePiod , i~i ; U w\s ~ sked to p r o v i d e  a s s i s t a n c e
to the operations c:ntractor in the fo rm of three training
courses , maintenance assistance , and implementat~ on of a ser ies
of software refinements to improve the system operation.

The courses were completed by the end of April of 1976, and

the software refinements were completed and accepted in July,

1976.

I
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Introduction

As part of the effort under the VELA program for improving

the capability to detect and identify underground nuclear explo-

sions by seismic moans , ARPA is supporting the development of a

worldwide networI~ of’ s e J o mic s t a ti o n s .  Some oi~ these s t a t i o n s
will communicate on—line with the processing center at the Seismic

Data Analysis Center (SDAC) and with a large archival storage

sys tem at Compute r  Corpora t ion  of Amer i c o  • ( C C A ) .  The sys tem
de sign makes use of’ leased l ines and the  A R PA ne twork  for
communications in this seismic network. The CC? is the central
node in th i s  ne twork ;  i . e . ,  it accepts  data from the seismic
stations , reformats the data , and forwards it to the storage
and process ing  f a c i l i t i e s .

The CC? was accepted and placed in operation in February,
1976, as a part of the SDAC. During the period from February to

July of 1976, BBN has been providing assistance to the operations
contractor in order to smooth the transition to operational status.

This assisto nce has included 1) conducting three training programs

in CC? operation and software , 2) assisting in diagnosing network

problems , particularly in the use of the ARPA network , and 3)
Implementing several refinements in the CC? software to improve

operations and to make restarting from a system failure faster

and more convenient .

This report documents the required effort , with particular

attention to the acceptance tests for the software refinements.

2
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Training Programs

Three t i ’o in in g  programs Involving hands—on experience W i t h

the CC? were conducted dur ing  th is con t rac t  period .

The first training program covered the  CC? system operation
arid the procedures aval lable to the  operator  for’ d i agnos ing  ~~
and n e t w o r k  p r o b  [ems . This course star’ted in the middle of’

1976 , and cent  i noed i’or 25 w or k in g  d a y s  . The O Ut I  I ne
fo r t h i s  cour ’se i s  shown in Figure  1. The usua l  pr ocedure  d ur in g
each day of’ the  program s ta r ted  w i t h  a shor t  class;~oom presenta-
tion on the subject for the day . The course then moved to the

CCP for hands—on demonstrations and practice under the supervision

of the instructor’.

The second training program reviewed in detail the procedures

fo l low ed in the acceptance testing of the CCP. The objective was

to insure  tha t  the  opera t ion con t r ac to r  personnel  could repeat
any part of the original tests including examining and intcrpret~ rig

the contents of memory and machine registers. The acceptance

tests could then serve as a performance baseline . This pi~~~ioi~
started at the end of March and consisted of ’ an 80-hour program
that ran concurrently with the third training course , but usu~Jly

on dIfferent days. The approximate schedule for the second and

third training programs is shown in Figure 2. The program was

organized into 3 to S—hour sessions. The course outline by

session Is shown in Figure 3.

The third training program was intended to familiarize

the operation contractor personnel with the CC? software system.

It combined an elementary PLURIW1S programming course with a

review of the CCF’ software system. The formal course  sessions

ran for a to ta l  of ~0 hours , but the course included assigned

3
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WE E K O NE
Normal Oper’ation of the  CC?
Day 1 PhysIcal cori f ’i gu r a t ion i  of ’ the  mach ine
Day ? Eva i U~ i~ i ng  L i i  overa l l  CCP st a t u s
Day 3 Identifying CCP problems
J)ay ‘4 Restarting t he  CC?
Day 5 Problem sess ion arid review

WEEK TWO
tJ~i d ” r s t a r i d i u i g  t he  CC? P r o gr a m
Day 1 U t 1 1 i r~st an d i n g  c h a n n e l  i d e n t i fi e r s
Day 2 U s i n g  t h e  d i s p l a y  DISPLAY
Day 3 System status and data site status
Day 14 Controlling the ALPA beamforming process
Day 5 Problem session and review

WEE K
The CCP as a Host on the  ARPANET
Day 1 Overview of the ARPANET (HOST and IMPS)
Day 2 The VELA~~ T use of the ARPANETDay 3 Diagnosing ~RPf’~NET difficultiesDay 14 Working with the Network Control Center
Day 5 Problem session and review

WEEK FOUR
CC? I n t e r ac t i on  wi th  Remote Sites
Day 1 ALPA and LASA
Da y 2 NO R SAR (TELL ,REQUEST)
Day 3 SIP and 240A (SAVE ,BACKUP ,TELL )
Day 14 VELA (S END)
Day 5 Problem session and review

WEEK FIVE
Operating the CC? System

Day 1 Maintaining the paper tapes
Day 2 Fault diagnosis in the  VELANET
Day 3 Fault diagnosis inside the CC?
Day 14 Hardware troubleshooting and the HALF command
Day 5 Problem session and review

FIGURE 1: OPERATOR TRAIN ING P RDG RAM OUTLINE

4
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Date T est  Procedures Pro g rammin g

3/29/76 i— r i 10—12

3/30/76 1—14 10—12

3/31/76 1—~4

14/1/76 1— 14

14/6/76 10—12 , 1—5

V 1 4/ 7 / ( 6  10— 1? , 1— 5
10—12 , 1: 30—~4

~4/ 9 / 7 6  10—12 , 1:30—14

14/ 12/76 10—12 , 1—5

1 4/ 13 / 7 6  10—12 , 1—5
14/114/76 10—12 , 1—5

‘1/15/7 6 10—12 , 1—5

‘4/18/76 10—12 , 1:30—14

14/19/76 10-12 , 1:30-14

14/20/76 10—12 , 1:30—14

‘1/21/76 10—12 , 1:30—14

~4/22/76 
10—12 , 1 :30— 14

14/26/76 10—12, 1—5

14/27/76 10—12 , 1—5

14/ 28/76 10—12 , l:30—~4

14/29/76 10—12 , 1:3 0—14

FIG URE 2: CCI’ T,~A I N I N G SCH E D UL E
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Week 1: Test  p hase I

1 . lilT app N ‘i c h i and demo r i s t x ’ ;t l , i on
2. P e r f o rm  test 113 — — find a had card
3. Q ues t  ion : ;  ~u i d  d i s c u ss i on  on l i lT
‘4 .  Tests  lA ; i ic i  lC
5. CCP operator interaction com man d test:; (Tests ?A arid 211)

Week 2: Site data h a n d l i n g  tests

1 . ~/J~’J J\ ~~~ ~~ r ’k t e st .  con f i .gu  r ’ ; i 1. ions and data cal 1 ‘c ’ i ,  ion
t • } ~ 5

• 2.~
3. ~ . ~‘ j 1 ~e da t ; i  tests (2i~, 2D , 2E , 2F , 2G)
14 . J
5. ALPA b eam r m t es t  2C

V 

Week 3:  Output  and sys tem t es t s

• 1. a) revi ei~ s~’stern configuration
b) Output protocols

2. Status test 2J
3. System data tests 21 and 2L
‘4 ,  •‘J~i~~p~~~ protocol tests 2K and 2M
5. Review and discussion

Week 4: Acceptance test phases 3 to 5

V 
1. R e l i a b i l i ty  approach
2. Component failure tests 3A , 3B , 3C , and 3D
3. HALF concept and demonstration
14~ h ALF test  3E
5. TENEX assembler te phase 5

FIGURE 3: OUTLINE FOR CCP ACCEPTANCE TEST TR A I N I N G

6
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cod log  p r o b l em : ;  t o  1) 1’ W i n e  at  ot h e r ’  t i m e : ; . The cour ’se was

org: tn I :: ci I n t  C) si :‘:t eemi ; — l / 2  l iou  m’ :;ess lor i s  . The course out 1 inc

Is :;ire .r; itn 1’ LgL:r’ (’ 14 , Program ! r o b l C m c  a.;s.Ign ed  d ur i ng the

room ’ , : e w e r e  d e b u g g e d  a o l  run  on t i e  C CP .

7
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F i r s t  Week

1 . PLU RI  I !  Pt r ’u ctu r ’e  , Map: ;  , and C o n v e n ti o n s
2. DDT — Dynam ic Debugging :‘w b sy st e m n
3 . Do e n . ;  , 111 5:; age:; , ; r i d Comm c ) I Sub r ou  t inc S
11 . Strip: : , R i b b o m  :; , and I’r o g r amn m i ng  for ’  the P I D

S e c o n d  W e e k

5. DLI Polling Module
6. h ost  11 e I u V

l — ~~ V l wo rk  f l ur i t r o l  Pr o r ;ui i
7 . (June I : i :  ut  k o d ule  Pt  ‘uc L u r e

V 8. S t r u c t u ’ e of ’ Spec i f’ic Input Modules

Th i rd  Wee k

9. Disp l ay  I lodu le
10. Operator Modules
11. ALPA P n VS r 1  Processing Module
12. Transmiss ion  to VELA Links

Fourth Week

13. Event Detector and SIP Output Modules
114. Norsar Output Module
15. Status I~T oud le
16. Reliability Module

Dai l y  S c h e d u l e :

Each day the course will meet for two—and-a—hal f hours. The

course will consist of lecture , discussion and h a n d s — o n  changes

to the CC? system .

FIGURE 4 :  OUTLINE FOR CCP PROGRAMMING COURSE

8
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Sys tem M a i n t e n a n c e  an d D i a g n o s t ic A s s i s t a n c e

The m aj o r ’  p rob lem area i ’e qu i r ln g  B[3N assi stance during this

period w ’ s  i n  t he  i n m 1 e r ’ ; i c t  ion ( i f ’  t he  v ar i o us  s ’ ; i  s i m i l e  r u ’t w o : ’ l :  nodes
us rig t he  A I ~1’A netwer’l ; . ‘~h~ e f f o r t  to  d i n g  the  s e i s mi c  ou tw or k

hies t — l , O — l m o s t  and 1 0 1 ( l  f i i ’ O l l e f l i .  ~V j ; ; a g g e avat e d  by residual }~~‘u b1enis

in  the  F L U H I B U S  I 1’i l r i et a l l e d  at PDAC. By the end of’ t h i s  con t rac t
V 

p o ’  o ’I mo ; ;t  of the  t e ~~L] e , V X c  it  for ’ ( l i e  d r o p o u t s  in the  NORSA R

p a l h , w e : ’  ;; t 1 V : ,;t 0: :, 1’ .:to I ,

Some :‘c :oI ; I :e’re V i r i t V  10:, :; for’ f u t u r e  changes  t ha t  came out of

o m’ wer’’~ ‘on ‘ 1: : . 1 i , ’ , t o  e Hor ’t are

1) The C(~P n i , t w r~: c o n t r o l  p rogram should  be redes igned

to ç ;’l te:: t t i  sei :m~~c t r a f f i c  f rom b l o c k i n g  due to

de lays  on an;: one p a t h  out of the  C C P .

2 )  The CC? s he ul d  have  more b u f f e r  memory .

3) The IIIP at CCA should be changed to a PLURIBUS IMP

so that more reassembly buff’~r space can be provided .

V 14) Multiple message acknowledgement should be allowed

when host level error control is used on a h igh

data rate path.

• •_
~

• j
~~
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Refinement Acce ptance Tests

The accei :t’tni ce t o : ;t s  on t h e  CCP r e f i n c ’m i i e n t s  Were con duc te d
June 30 and J u l y  1, 1976. The tests followed the  r e v i s i o n  to t he

a c cep t an c e  te st ;  p r o c e d u re s  for t i r e  C o m m u n i l  c at i o n  ar id  C o n t r o l

Pr oces sor I n c lu d e d  a s A p p e n d i x  I . The a c cep t a n c e  te st  ru:w 1 1 : ;

c o nsi ; ;t  of CCI’  t e r m i n a l  o u t p u t s , hard  copy  p lo t s  froni  the  CCI ’

d i s pl a y ,  and th e  o u t p u t  f rom the  TIP tel ’r :: Vi nlai .  used to c o n t r o l
t he  TlPf l ~X : ; ; y , ; ( . i ::; wh i l e  l oad ing  t i  CCI -’ over ’ t he  I 1H1~A n e t w o r ’ i :

The f o l l o w i n g  are notes  and observations on the tests:

Te st f . N — i’e~~cr ‘I’ ap ~ Paramc ? V t ( ? r  I np u t

V Preliminary instructions on preparation of the input tapes

were  not c o m p l e t e  in e x p l a i n i n g  the  need for  th row away c h a r a c t e r s

a f t e r  the  C o n t r o l — D  c h a r a c t e r  and an ON command when several

commands  are p u n c h e d  on one tape . As a r e s u l t , the governmen t
p r e p ar e d  corr ; r::~n :d tape caused format error’ message s and required

m a nu s i  a l l i g u r c en t  in the  reader .  A l i st in g  of the  command tape
and t he  o u t p u t  of the  i n t e r a c t i v e  t e r m i n a l  are inc luded  under

this section in the test results. The o u t p u t  term inal da ta  for
all t e s t s  is  bound at the end of the test data volume .

Test 2.0.1 - Added Ground &fotion Gain Factors

Gain factors used in the test were experimentally adjusted

to give convenient displays. Due to the burned tube face , the

output plots in the test data are difficult to read . A memory

d u m p  and hand calculations to test the gain factors are included

in the test d a t a .

In addition to test data , a list of’ default values a’sembled

into the CC? program for  NOR DA R and  LASA at the t i m e  of the  tests

is also included in the  test data volume . 
V

10
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Test 2. 0.2 — Vertical Display Sca les

Data from t h is  test include the interact ive terminal output

and a hard copy from the CC1~ display . Due to the  poor cond i t i on
of’ the  d isplay tube face , test on t he  hard copy fro m the  d isp l a y
I:; almost unreadable.

Test 2.0. 3 - Comp let e A ll Traces on Disp lay

A m i x  of sho r t  and long period t r aces  was d i s p l a y e d .  The

hard  copy f rom t i e  d i s p l a y  shows t h a t  all traces were complete ,
but the text on the copy is illegible due to the burned tube

face.

Test 2.P - Load the CCP Over the ARPA Network

The output from the terminal connected to the ARPA Net\

TIP shows the contents of the file directory at ISI and the

interac~~ on required to run raw FTP and load the CC? programs

over the network.

Following the loading process , the system was run for 25

hours to complete the acceptance test. The CC? output typewriter

printout during the above tests and for several hours of the

25-hour run is included in this section of the test data volume . V
Output from the rest of the 25-hour run is in the SDAC operating

log books.

I

H’ I
I 11
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Conclusion

The acceptance test sequence ending on July 1, 1976 demon-

strated that the  r e f i n e m e n t s  to the CC? software met sp ’ci f i c at l V ons ,

and the revised programs  were accep ted  by the  Air Force.

The network mi :iirm ten aric e and tr’ouble a r i a l ; V ’ s i V s performed

d u r i n g  t h i s  pe r iod  have  led to r e c o n i men i d r i t i o r i s  for  several  : ;y s t em

chant ~~~:;. So:: , rc 1 in s  c h a r ge:; h ave b e t  i r : ; i , i e r , ; ’ ,n t e d  . Acid it luria l

re eoI t rn ’ r I : t t i o n s 1 ~ I i:’ e(1 l i i  Lii ’ ;; ‘ct i o n  Oj ’ L i i i : ;  1 a V p t ) r V ~ h a .
deals w I t h  the sy ;t, em ma i r~~. enanc u e f f o r t

12
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A P P E N D I X  1

Acceptance Test Procedures for

the CCP Ref inements

(a modifi c a t i o n  to BBN Report 3185)

13
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Sect V 1 err 2 . N — T e s t i ng  th e  Paper ’ ‘rape Inpu t  of Parameters

‘Ph I s  capab i i  It y  pr ci~ i d e s  for ’  t h e  a u tom at  I.e i n p u t  of any
sy: ; tem p aram~ ‘t °r by means of a prede f i n e d  r oper t ape  . The fo r m a t
of t i m e  paper tape is .1 d e n t i c a l  t ;o w h a t  w o u l d  be ent ered  m a n u a l  I y

on e i t iiei’ of t he  opera tor ’  ‘~TY ‘ :; 
, but ;  t he  com n mrin i d  •i s t e rmina t ed

by C o n t r o l — D  ar id  a t h r o w  away c l i r u r , a c t e r  . That .  is , the  p a p er  tape

c o n ta i n s  a s t r i ng  of A SCI  I c h ; i r a s t  er’s r e p l ’ ’ s e I i l V i n g  t he  do :; i r~~c1
V eor ’ :: ; : i i ~ 1 or oO p i  l i e  O~ co ; nj :~ai c1 , ; 

~
‘ ;~~~ ~~~;j ~~~~~~ ~‘ r :  i l i l  H I V , ; V i  l i v

Coot. eel —U arid ;u i  e x tr a  c I i a i a c t~ V r ’  sash u s a  “ r ’u l i o u t  . Once ¶V iIe
paper  t ape  i p l a c e d  i n  th e  p ;tp e i ’  t ape  I ’u ; i W  P and  H i ’ ’  j ’ e o dor  is

p o w e r e d  on , the tape  I s :‘eacl in by i s s u i ng  I he com iri ani d

ON

( N o t e :  If t he  ON command is p un c h e d  on t .he tape , it shou ld  be

fo i lowed  by a spare c h a r a c t e r  such  as a “ r u b o u t ” .

A command tape prepared by the government  r e p r e s e n tat i v e  w i l l  be
entered and the Project Officer will verify that the commands are

executed .

Section 2.0 — Testing the Modifications to the Display Package

2.0.1 Set up and check the display ground motion scale factors

for array and subar ray  Beam—type  c h a n n e l s

Wi th  NORSAR short  per iod data , for  e x a m p l e , in d i v i d u a l  s e i s —
mometer  channels , subar’ray beams , and a r ray  beams r eq u i r e  U I F—
fe ren t  scale f ac to r s  ( n a n o m e t e r s  per b i t ) .  The f o l l o w i n g  scale
fac tors  wi l l  be entered at the  in t e r a c t i v e  t e r min a l :

41

14
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NAØ :1I: ; .01 LA Ø :LS .002
NAØ :1,:; .01 L/\Ø :LI .03

NAØ :III .1 LAØ :h!S .02.05

NAØ :LJ .1 LAØ :lll .0.1

NA0 :h ilt .3222 LAØ :iIB .02

NAØ: lR .001 LAØ :L13 .01

These v a l u es  may be checked by u:;ing the FEINT son ; : : i ; in i l  e m i l  a HEX

( l u r : m J

2.0.2 Check t he  improved vertical scales on the display

Using the DISPLAY command , display any  c h a n n e l  on s i x  d 1f ~~i 1 , . i i t .

axes employ ing a larger gain for  each successive t race, it will be

seen that the scale s displayed alongside the vertIcal axis w ill

automat ically range from 10, 50, 100, 500, 1000 , or S000nm , per’nit .— V

t V i n g  the vertical axis to remain at; a fairly legible two centi-

meter length (approx.).

2.0.3 Verify that all traces extend to the end of the  du ra t ion
scale

Display any combination of channels from any of the seismic

inpu t  s tat ions , e~. g . ,  LAØ , ALP , NAØ . At the end of the duration of V

the screen it w ill be seen that all traces terminate before the

V 
next screen is displayed.

.3ection 2.? — Testing the capability to load the CCP with a TENEX

binary file via the A R P A N E T .

V First halt the CCP machine (makini~; sure the  BUS RESET SWITCHES

are up) by loading in TAPE ~ (PSTOP) via the paper’ tape reader.

Next load in the bootstrap tape titled LOADER . When the r~ape has

stopped press RUN on the  control panel. Bit 15 in the data word

lights on the control panel will now be blinking.

_  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V
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Using a terni I rai l linked via Lir e A R I ’ A N E T  to I S I — T E N E X A  u n d e r
user CU P , run t he  p rogram E A W F T l — l ’~. ~AV ; <CE> . The pI .o , V r : t r n  w i  I i
therm ask  for  ant “OCTAL II O$T I I”  to w i i l  ch t he  r e sponse  w i  12  be
117 < CR > ( t ime C u I ’ I ’ L ’ rmt  A R P A N E T  Host  A dd r ’c ’s s  for ’ the  CC ? )  . ‘Phe

~ m ’ o g r ’ ; i m n  w i l l  th erm ask for’ a biniar’y f i l e n a m e . To load t he  CC?
‘rat. I rig sy:; I. em , f .i r at  TAPE 1 (bUT) must be loaded . lienc o

g i ye as a l ’e s p o r m s  D DT—? 6 , B I N ;  < C R > . As time pr o gr a m  I: ;  b e ing
h erded a. s c a r r i l .  ol’ A H P A N I , l  r~o ssag’’:; sen t  is shown l o t h i n ,  th e  ]ow
or d e r  l~~ t a of t im ’ P i t a  word  V l 13 t he  co r i l ; rol pan ’i and on t h e  V

A RI ’ANI ’ : T t e r m i n a l .  l,, !hem V I TAPE 1 has been a u t o m a t i c a l l y  loaded the
program w i ll r e t u r n  c o n t r o l  to TEIVII;:x.

To load the remainder of the CC? operating system , TAPE 2
( C C ? )  mus t  now be loaded. Press RESET, LOAD on the control panel

to restart the bootstrap . Then using TENEX run RAWFTP-B .SAV ;
again , t h i s  time giving as the binary file CCP2—5.BIN ;. Once

TAPE 2 has been automatically loaded it will self start .

Run the system in normal operational mode for 2.5 hours to
demonstrate proper performance when loaded by this procedure .

I
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A b s t r a c t

The C o m m u ni c a t i o n  arid C o n t r ol  P rocesso r  became opera-

t ion al  In l” c’br’uary of 1976. From February to June HEN pro-
vided t e c h n i c al  suppor t  for  the s yst e m  In the  form of ’  1)
t ra l  n in g ,  c ou r se fo r  the  o p( ’r at i ng  pe r sonne l , 2 )  m ai  r it enance
arid d i a g n ost i c  a s s i s t a n c e  for time operat.i ~n personnel , and

3) s o f t w a r e  refinement s (lesigried to make the system oper’ation

in o IV 
~~ r ’ ’ I i V Cl 1 2 C’ 3 0(1 C o r i v n n t
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